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PREFACE,

This report is prepared under guidance contained in the Recommended
Guidelines for Safety Inspection of Dame, for Phase I Investigations.
Copies of these gUidelines may be obtained from the Office of Chief of
Engineers, Washington, D.C. 20314. The purpose of a Phase I investi-
gation is to identify expeditiously those dams which may pose hazards
to human life or property. The assessment of the general condition of
the dam is based upon available dara and vis-al inspections. Detailed
investigation, and analyses involving topographic mapping, subsurface
investigations, testing, and detailed computational evaluations are
beyond the scope of a Phase I investigation; however, the investiga-
tion is intended to identify any need for such studies.

In roaviewing this report, it should be realized that the reported con-
dition of the dam is based on observations of field conditions at the
time of inspection along with data available to the inspection team.
In cases where the reservoir was lowered or drained prior to
inspection, such action, while improving the stability and safety of
the dam, removes the normal load on the structure and may obscure cer-
tain conditions which might otherwise be detectable if inspected wnder
the normal operating environment of the structure.

It is important to note that the condition of a dam depends on
numerous and constantly changing internal and external conditions, and
is evolutionary in nature. It would be incorrect to assume that the
present condition of the dam will continue to represent the condition
of the dam at some point in the future. Only through frequent ir-jpec-
tions can unsafe conditions be detected and only through continued
care and maintenance can these conditions be prevented or corrected.

Phase I inspections are not intended to provide detailed hydrologicf
and hydraulic analyses. In accordance with the established
Guidelines, the spillway design flood is based on tho. estimated
"Probable Maximum Flood" for the region (greatest reasonably possible
storm runoff), or fractions thereof. Tiie spillway design flood provi-
des a measure of relative spillway capacity and serves as an aid in
detemining the need for more detailed hydrologic- and hydraulic
studies, considering the size of the dam, itus general condition and
the downstream damage potential.



PHASE I REPORT

NATIONAL DAM INSPECTION REPORT

NAME OF DAM Bigby Run Dam
STATE LOCATED Pennsylvania
COUNTY LOCATED Somerset
STREAM Bigby Run
DATES OF INSPECTION November 6, 1980 and May 12, 1981
COORDINATES Lat: 390 51.6' Long: 790 4.51

ASSESSMENT

The assessment of Bigby Run Dam is based upon visual observations made
at the time of inspection, review of available records and data,
hydraulic and hydrologic computations and past operational
performance.

The Bigby Run Dam appears to be in fair condition. Maintenance is
considered fair. The concrete spillway is deteriorating with marked
deterioration on the right spillway wall. Minor seepage was observed
at the toe of the dam, adjacent to the left abutment contact. Seepage
was estimated at 2 to 5 gallons per minute. The seepage should be
monitored.

The Bigby Run Dam is a high hazard-small size dam. The recommended
Spillway Design Flood (SDF), for a dam of this size and
classification, is in the range of 1/2 PMF to PMF. Since the Bigby

C Run Dam just meets the minimum criteria; and since the dam is located
in a rural area suggcsting only appreciable economic loss; compliance
with the current practice of the Baltimore District Corps of Engineers
leads to the selection of the 1/2 PMF as the Spillway Design Flood
(SDF). . The spillway and reservoir are capable of controlling
approximuely 25% of the PMF, without overtopping the embankment.
Based on crkteria established by the Corps of Engineers, the spillway
is termed inaq•uate, but not seriously inadequate.

The following recommendations and remedial measures should be insti-
tuted immediately.

1. A detailed hydrologic and hydraulic analysis should be conr-

ducted by a registered professional engineer knowledgeable in dam
design and construction to design modifications to increase the
spillway capacity.

2. The observed seepage at the downstream toe of the dam, adja-
cent to the left abutment contact, should be monitored. Seepage moni-
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BIGBY RUN DAMI
PA 226

toring data should be evaluated by a registered professional engineer
knowledgeable in dam design and analysis and control measures imple-
mented as recommended.

3. The concrete in the spillway should be repaired.

4. An operation and maintenance schedule should be prepared and
implemented to insure the continued safe operation of the structure.

5. The remaining trees on the upstream slope of the dam should
be removed under the direction of a registered professional engineer
knowledgeable in dam design and analysis.

6. A warning system should be developed to warn downstream resi-
dents of large spillway discharges or imminent failure of the dam.

7. Positive drainage should be provided at the outlet for the
18" cast iron pipe drainline.

8. A safety inspection program should be implemented with
inspections at regular intervals by qualified personnel.

SUBMITTED BY: L. ROBERT KIMBALL & ASSOCIATES
CONSULTING ENGINEE.RS AND ARCHITECTS

I I
Date R. Jeffrey Kil'a11, P.E.

APPROVED BY:

Date • JAMES W. PECK
Colonel, Corps of Engineers

4 Commander and District Engineer
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PHASE I
NATIONAL DAM INSPECTION PROGRAM

AIGBY RUN DAM
NDI. I.D. NO. PA 226

DER I.D. NO. 56-21

SECTION 1
PROJECT INFORMATION

1.1 General.

a. Authority. The National Dam Inspection Act, Public Law
92-367, authorized the Secretary of thu Army, through the Corps of
Engineers, to initiate a program of inspection of dams throughout the
United States.

b. P . The purpose of the inspection is to determine if

the dam constitutes a hazard to human life or property.

1.2 Description of Project.

a. Dam and Appurtenances. The Bigby Run Dam is an earthfill
dam, 280 feet long and 25 feet high. The crest width of the dam is
14 feet. The upstream slope is paved with riprap, but the majority of
the riprap and crest of the dam is covered over with grass. A valve
house is located on the upstream slope of the dam. Controls for the
18" drainline and 10" supply line are housed in the structure. The
valve house is located approximately mid-way across the embankment.

The spillway for the dam consists of a conr.rete ogee section, 76
feet long. Concrete retaining walls are located at either end of the
ogee section. The spillway discharge channel is cut into natural
rock, and discharges beyond the toe of the embankment section.

b. Location. The dam is locaed on Bigby Run, approximately 1
mile southwest of the Borough of Garrett in Somerset County,
Pennsylvania. The Bigby Run Dam can be located on the Meyersdale,
U.S.G.S. 7.5 minute quadrangle.

c. Size Classification. The Bigby Run Dam is a small size dam
(25 feet high, 43 acre-feet).

d. Hazard Classification. The Bigby Run Dam is a high hazard
dam. Downstream conditions indicate that loss of more than a few
lives is probable should thn structure fami1. Several homes are
located approximately 2,000 feet downstrem of the dam, with on. home
baing approximately 1,500 feet doa'streas.) f the dam and located
approximately on the 2010 contour. The Ro':ough of Garrett is located
i mile dovmstream of the dam and stveral ho1aes aze located along the
,tream which were considered as being dsma~ed and possible loss of
life exists if a dam failure were to occur.

S,"".-... ... ... .. . . . .. - -" -• • • • ... ! ' - ... - I,• 1 V



a. Ownership. The Bigby Run Dan is owned by Garrett Municipal
Water Authority. Correspondence should be addressed to:

Garrett Municipal Water Authority
Box 141
Garrett, Pennsylvania 15542
Attention: Mr. Derbin Lohr
814/634-8749

f. Purpose of Dan. The dam is utilized by the Borough of
Garrett as an alternate water supply.

g. Design and Construction History. An application for a permit
to construct a dam across Bigby Run was made in July, 1930. The pro-
posed purpose of the dam was to create a water storage reservoir for
the use of the town oý Garrett and as a water supply for locomotives
of the B & 0 Railroad. The proposed structure was to replace a pre-
vious structure at the same location. The initial structure was
ordered to be breached in June 1917. No information was available
relative to the date the original structure was abandoned. A July 7,
1928 memorandum in the DER file contains informaticn relative to an
inspection at the structure. The memorandum states that a 12 foot
breach eaisted in the structure at that time. The memorandum further
stated that no further examination of the dam was necessary.

The dam was designed by Gray and Claflin, Consulting Civil
Engineers, of Johnstown, Pennsylvania. The construction of the dam
began in mid-1930, and approval was given to begin impounding water in

* early 1931. Only minor work was requized to complete the dam at the
time permisaion was given to impound water. No information was
available as to who constructed the dam. No information is available
as to the reference datum used in the design drawings included in the
Appendix of this report.

h. Normal Operatin% Procedures. The reservoir is not currently
used for water supply. Based on an interview with Mr. Derbin Lohr,
representing the Garrett Municipal Authority, the quality of water is
below standards, and water is presently supplied to the borough from
an alternate source. No operations are presently conducted at the
dam. During periods of previous operatien, water was drawn from the
reservoir through a 10" supply line, which feeds the Borough of
Garrett.

1.3 Pertinent Data.

a. Drain&~ i Area. 3.6 square miles

b. Discharae at Dam Site (cfa).

Maximum flood at dam site (Hurricane Hazel) Discharge unknown
Drainline capacity at normal pool Unknown
Spillway capacity at top of dam 2610

2
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€. tLevat~ion' KS.L.) (feetas. - ield survey based on an assumd

spiliway crest elevation, 2130.0 feet, U.S.G.S. 7.5 minute quadrangle.
spil way rasM ý a a t213 4. 5

Top of da - low point 2134.0

Top of dam - design eight 2130.0

Pool at tine of inspection - Novesber 6, 1980 2130.0
- may 12, 1981 2120.0' 2130.0

SpillWmy crest 
213,00

Spllway pool - design surcharge 2134.0
Upstream portal - 18" cast iron pipe Unknown
DoUpststem  portal - 18" cast iron pipe 2109.2

Streambed at centerline of dam Unknown

maximn tailwater 2109.2
Toe of dam

d. Reservoir (feet). 1000

Length of maxiu pool 800

Length of normal pool

e. Storage (acrrfeet)..
25

SpilJ.waY crest 43

Top of dam

f. Reservoir Surface (acres).
4.6

Top of dam 3.7
Normal pool 3.7

Spillway crest

T. DaE-arthfill

Type uding 280 feet
Lenth (in3pillwaY) 

25 feet

leight 14 feet
Top width 2.5H: 1V

Side slopes - upstream 2.5:1V
- downstream yes

Zonias concrete Cares l
Impervious core yes

cutoff Unknown
Grout curtain

3
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h. Reservoir Draia.

Type 8I clst iron pipe

Length Approximately 142'

Closure Gate valve upstream
of concrete corewall

Acceso 
Valve stem

at sate house
on upstream slope

Regulating facilities Gate valve

i. Spillway.

Type Concrete o0e0
section

Length 76 feet

crest elevation 
2130.0

Upstream channel Lake
(unrestricted)

Downstream channel Bigby Run

4



SECTION 2
ENGINEERING DATA

2.1 Design. Review of available information in the files of the
Commonwealth of Pennsylvania, Department of Environmental Resources,
revealed that some correspondence, permit information, pictures, and
design drawings were available for review. Available design drawings
are located in Appendix E of this report. Mr. Derbin Lohr, repre-
senting the Garrett Mu.dcipal Water Authority, accompanied the inspec-
tion team during the inspection, but was unable to supply any
additional data.

2.2 Construction. No information exists regarding the construction
of the dam.

2.3 Operation. No operating records are known to exist.

2.4 Evaluation.

a. Availability. Engineering data were provided by PennDER,
Bureau of Dams and Waterway Management.

b. Adequacy. This Phase I Report is based on the visual inspec-
tion and hydrologic and hydr&ulic analysis. Sufficient information
exists to complete a Phase I Report.

5
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SECTION 3
VISUAL INSPECTION

3.1 Findinas.

a. General. The onsite inspection of Bigby Run Dam was cow-
ducted by personnel of L. Robert Kimball and Associates on November 6,
1980 and May 12, 1981. During the November 6, 1980 inspection, the
inspection team was accompanied by Mr. Chuck Woodward, representing
the Department of Environmental Resources, Carnegie Regional Office,
and Mr. Derbin Lohr, representing the Garrett Municipal. Authority.
The inspection consisted of:

1%* Visual inspection of the retaining structure, abutments and
toes

2. Examination of the spillway facilities, exposed portion of
any outlet works and other appurtenant works.

3. Observations affecting the runoff potential of the drainage
basin.

4. Evaluation of the downstream area hazard potential.

b. Dam. The dam appeared to be in fair condition and adequately
maintained. Based on a brief survey the crest of the dam is
relatively consistent across the entire length of the earthen embank-
ment section. No significant low spots were noted on the crest of the
dam.

The upstream slope and crest of the dam were grass covered. A
rock fill existed on the entire downstream slope of the dam. It was
observed that design drawings did not indicate the existence of rock
on the entire slope. Seepage was observed at the toe of the dam near
the left *abutmnent contact. Seepage was estimated at 2 to 5 gallons
per minute. No other seepage was noted during the inspection.

A second inspection of the dam and appurtenant structures was
completed on May 12, 1981. The reservoir pool at the time of the May
12, 1981 inspection was estimated at 2120.0, ten feet below the pre--
vious inspection. The drainline was open and attempts were underway to
drain the reservoir. It was reported by Mr. Derbin Lohr that the
drawdown was required to improve water quality in the reevi. The
brush on the downstream slope was cut since the November 6, 1981
inspection. Two trees still exists on the upstream slope of the dam.

c. Appurtenant Structures. The spillway was observed to be a
concrete ogee section. Field measurements taken during the inspection
indicated that the length of the crest was approximately 76 feet. In
general, the concrete in the spillway was in a deteriorating
condition. Deterioration of the concrete was observed on the right
spillway retaining wall. The discharge channel for the spillway conr-
sisted of an. open, cut channel in bedrock. No major deficiencies were
observed in the area of the spillway which were considered capable of
significantly affecting the discharge potential of the structure. A
valve house was observed on the upstream slope of the dam.

6



d. Reservoir Area. The watershed is covered almost equally with
forested lands avi open fields. Some strip mining is occurring within
the watershed, swuth of the reservoire The reservoir slopes are
moderate to steep, but do not appear to be susceptible to massive
landslides, which would affect the storage volume of the reservoir or
cause overtopping of the dan by displacing water.

e. Downstream Channel. The downstream channel for the Bigby Riun
Dan consists of Bigby Run. The channel is relatively narrow until it
reaches the Borough of Garrett, at which point Bigby Run drains into
the Casselman River. Several homes are located approximately 2,000
feet downstream of the dam, with one hose being approxinately 1,500
feet downstream of the dam and located approxinately on the 2010
contour. The Borough of Garrett is located I mile downstream of the
dan and several homes are located along the stream which were con-
sidered as being damaged and possible loss of life exists if a dam
failure were to occur.

3,2 Evaluation. In general, the dam and appurtenant structures
9ppear to be in fair condition. No major erosion areas were observed
during the inspection. One seepage area was observed at the
downstream toe of the dan, and seepage was estimated at 2 to 5 gallons
per minute. The concrete in the spillway is in a deteriorating
condition. Marked deterioration of the right spillway wingwall was
observed.

7



SECTION 4
OPEMXTIONL PROCEDURES

4.1 Procedures. Tb resarvolr is presently in the process of being
drained in order to improve the water quality in the reservoir.

4.2 Maintenance of the Dam. No planned maintenance schedule exists
for the dar. Maintenance of the dam is performed on an unscheduled,
as-needed basis.

4.3 Maintenance of Operating Facilities. No planned maintenance
exists. Maintenance of the facilities consists of unscheduled, as-
needed maintenance of present facilities.

4.4 Warning System in Effect. There is no virning system in effect
to warn downstream residents of large spillway discharges or imminent
failure of the dam.

4.5 Evaluation. Maintenance of the dam and operating facilities is
c4nsidered fair. The concrete in the spillway is in a deteriorating
condition. Marked deterioration was observed at the right spillway
wingvall. The concrete should be repaired. Minor seepage was
observed at the toe of the dam adjacent to the left abutment contact.

An emergency action plan should be available for every dam in the
high and significant category. Such plans shou•.d outline actions to
be taken by the operator to minimize downstream effects of an
emergency, and should include an effective warning system. No
emergency action plan has been developed.

8
II
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SECTION 5
HYDRAULICS AND HYDROLOGY

5.1 Evaluation of Features.

a. Design Data. No information was available relative to the
hydrologic and hydraulic design of the dam.

b. Experience Data. No rainfall, runoff or reservoir level data
were available. The spillway reportedly has functioned adequately in
the past.

c. Visual Observations. The spillway appeared to be in fair
condition. No obstructions were observed in the spillway approach or
in the spillway discharge channel that would affect the discharge
potential of the spillway. It was noted that during the irspection
that the embankment crest was fairly consistent across the entire
length.

d. Overtopping Potential. Over-topping potential was investi-
Sated through tý* development of the probable maximum flood (PMF) for
the watershed and the subsequent routing of the PMF and fractions of
the PMF through the reservoir and spillway.

The Corps of Engineers, Baltimore District, has directed that the
IC-1 Dan Safety Version systemized computer program be utilized. The

progrsa was prepared by the Rydrologic Engineering Center (HEC), U.S.
Army Corps of Engineers, Davis, California, July 1978. The Wmjor
methodologies or key input data for this program are discussed briefly
in Appendix Do

5.2 Evaluation AssEmptions. To enable completion of the hydraulic
and hydrologic analysis for this structure, it was necessary to make
the following assumptions.

1. The pool elevation in the reservoir prior to the storm was
assumed to be at the spillway crest elevation, 2130.0.

2. The top of dam was considered to be at elevation, 2134.5.

"3. No discharge was considered through the 18" cast iron pipe or
the 10" service line.

5.3 Summary of Overtopping Analysis. Complete summary sheets for the
computer output are presented in Appendix D.

Peak inflow (P2MP) 10380 cfs
Peak inflow (1/2 PMF) 5190 cfs
Spillway capacity 2610 cfs

9
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a. Spillway Adequacy Ratin&. The Spillway Design Flood (SDF)
is based on the hazard and size classification of the dam. The recom-
mended spillway design flood for a dam of this size and hrzard classi-
fication is in the range of 1/2 PMF to PMF.

No definitive criteria exists to assist the evaluating engineer
in selecting a SDF within the given range. The _urrent practice
adopted by the Baltimore District Corp of Engineers relates the
selection of a Spillway Design Flood to the size and storage potential
of the dam.

The Baltimore District Corps of Engineers has determined that the
SDF be selectedas the .isser value (1/2 PMF) of the 1/2 PMF range for
high hazard dams which barely meet the minimum storage or height cri-
teria (size classification), and which are located in rural areas.

Since Bigby Run Dam just meets the minimum size criteria; and
since the dam is located in a rural area suggesting only appreciable
economic loss; compliance with current practice of the Baltimore
District Corpsof Engineers leads to the selection of the 1/2 PMF as
the Spillway Design Flood (SDF).

Based on the following definition provided by the Corps of
Engineers, the spillway is rated aa inadequate as a result of our
hydrologic analysis.

Inadequate - All high hazard dams which do not pass the
spillway design flood (1/2 PMF).

( The spillway and reservoir are capable of controlling approxima-
tely 25% of the PMF without overtopping thL embankment.

5.4 Summary of Dam Breach Analysis. As the subject dam cannot satis-
factorily pass 50% of the PMF (based on our analysis), it was
necessary to perform a dam breach analysis and downstream routing of
the flood wave. This analysis determined the degree of increased
flooding due to dam failure. A pool elevation of 2135.5, representing
1 foot of overtopping, was considered sufficient to cause failure of
the dam due to overtopping.

The results of the dam breach analysis indicate that the
downstream potential for loss of life and property damage is not
significantly increased by dam failure from that which would exist
just prior to failure. Therefore, the spillway is rated as
inadequate, but not seriously inadequate. Details of the downstream
routing of the flood wave are included in Appendix D.

10
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SECTION 6
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability.

a. Visual Observations. No erosion was observed during the
inspection. A seepage area was observed at the left abutment contact,
at the toe of the dam. Seepage in this area was estimated at 2 to 5
gallons per minute. No other seepage was observed during the
inspection. No movement or misalignment of the dam was observed
during the inspection.

It was noted during the second inspection, May 12, 1981, that the
seepage was not significantly reduced due to the reduced level of the
reservoir. The seepage appeared to be equal to that observed during
the November 6, 1980 inspection.

The spillway was in a visibly deteriorating condition.
Deterioration was observed in the right spillway wingwall. During the
May 12, 1981 inspection, the reduced level of the reservoir allowed a
closer inspection of the ogee section. Soil was observed along the
upstream face of the ogee section. This condition was not observed
during the November 6, 1980 inspection due to discharges over the
spillway at the time. It is possible that some of the material repre-
sents fill placed against the upstream face of the dam during
construction of the dam. The fill material and silt slopes gently
from the spillway crest to the reservoir at a slope of approximately
4H:IV.

b. Design and Construction Data. Construction of the dam began
sometime around 1930. The design of the dam was completed by the Gray
and Claflin, Consulting Engineers, Johnstown, Pennsylvania. A diagram
of spillway thrusts exists in Appendix E, on page E-3. Apparently, a
stability analysis of the spillway was completed, but no information
was available in the DER files for review. The dam was constructed
with a concrete core wall and cutoff, 18" thick at the base and 9"
thick at the top. Pipe collars were to be encased in concrete at the
joints and portions along the upstream end of the pipe were supported
by concrete piers. No information was available relative to construc-
tion of the dam.

c. Operating Records. No operating records are known to exist
for this dam.

11



d. Post Construction ChanAes. No post construction changes are
known to have been completed.

e. Evaluation. No major deficiences were observed during the
inspection which were considered as having an immediate effect upon
the static stability of the structure. Therefore, the Bigby Run Dam
is considered to be statically stable at the present time.

f. Seismic Stability. The dam is located in seismic zone 1. No
seismic stability analyses have been performed. Normally, if a dam in
this zone is stable under static loading conditions, it can be assumed
safe for any expected earthquake loading.

12
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SECTION 7

ASSESSMENT AND RECOMNENDATIONS/REMEDIAL MEASURES

7.1 Dam Assessment.

a. Safety. The dam and appurtenant structures appear to be in
fair condition and maintenance is considered fair. No major erosion
areas were observed during the inspection. A minor seepage area was
observed at the toe of the downstream slope, adjacent to the left
abutment contact. Seepage was estimated at approximately 2 to 5
gallons per minute. It was observed during the inspection that the
top of dam was relatively consistent across the entire length of the
c-vest. The concrete in the spillway was observed to be in a
deteriorating condition, with marked deterioration of the right
spillway wall. The majority of the deterioration was observed at the
bottom of the retaining wall.

The Bigby Run Dam is a high hazard-small size dam. The recom-
mended Spillway Design Flood (SDF), for a dam of this size and
classification, is in the range of 1/2 PMF to PMF. Since the Bigby
Run Dam just meets the minimum size criteria; and since the dam is
located in a rural area suggesting only appreciable economic loss;
compliance with current practice of the Baltimore District Corps of
Engineers leads to the selection of the 1/2 PMF as the Spillway Design
Flood (SDF).

The visual observations, review of available data, hydrologic and
hydraulic calculations, and past operational performance, indicate
that the Bigby Run Dam is capable of co:.;.rollinC approximately 25Z of
the PMF. The spillway is termed inadequate ,mt not ',er'cusly inadr-

St "ý,
b. Adegacy of Information. Sufficient information is available

to complete a Phase I report.

c. Urgency. The recommendations suggested below should be
implemented immediately.

d. Necessity for Further Investigation. Zn order to accomplish
some of the recommendations/remedial measures outlined below, further
investigations will be required.

7.2 Recomendations/Remedial Measures.

1. A detailed hydrologic and hydraulic analysis should be con-
ducted by a registered professional engineer knowledgeable in dam
design and construction to design modifications to increase the
spillway capacity.

2. The observed seepage at the downstream toe of the dam, adja-
cent to the left abutment contact, should be monitored. Seepage moni-

13
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toring data should be ejaluated by a registered professional engineer
knowledgeable in dam design and anAlysis and control measures imple-
miented as recomended.

3. The concrete in tbe spillway should be repaired.

4. An operation and maintenance schedule should be prepared and
isplenented to iLsure the continued safe operation of the structUweo

5. The remaining trees on the upstream slope of the dam should
be removed under the direction of a registered professional engineer
knowledgeable in dam design and analysis.

6. A warning system should be developed to warn downstruam resi-
dents of large spillway discharges or iminent failure of the dam.

7. Positiva drainage shou1A be provided at the outlet for the
18" cast iron pipe drainline.

8. A safety inspection program should be implemented with
inspections at regular intervals by qualified personnel.
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BIGEY RUN DAM4
PA 226

Sheet 1

Front

1.. Upper left - View of crest and downstream slope of dam.
View tow~ards the left abutment.

2. Upper right - View of upstream slope of dam. Note gat-.
house on upstream slope.

3. Lower left - View of spillway.
4. Lower right - View of spillway crest. View towards the

right abutment. Note deterioration of
concrete on right spillway wall.

Sheet 1

Back

5. Upper left - View of downstream slope of dam. Note rock
on slope.

6. Upper right - Downstream exposure.

115 296
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APPENDIX D
HYDROLOGY AND HYDRAULICS

Methodology. The dam overtopping and breach analyses were
accomplished -sing the systemized computer program REC-I (Dam Safety
Investigation), September, 1978, prepared by the Hydrologic
Engineering Center, U.S. Army Corps of Engineers, Davis, California.
A brief description of the methodology used in the analysis is pre-
sented below.

1. Precipitation. The Probable Maxim= Precipitation (PMP) is
derived and determined from regional charts prepared from past rain-
fall records including "Hydrometeorological Report No. 33" prepared by
the U.S. Weather Bureau.

The index rainfall may be reduced from 10% to 20% depending on
watershed size by utilization of what is termed the HOP Brook adjust-
ment factor. Distribution of the total rainfall is made by the com-
puter program using distribution methods developed by the Corps.

2. Inflow Pydroaraph. The hydrologic analysis used in develop-
ment of the overtopping potential is based on applying a hypothetical
storm to a unit hydrograph to obtain the inflow hydrograph for reser-
voir routing.

The unit hydrograph is developed using the Snyder method. This method
requires calculation of several key parameters. -e following list
gives these paramsters their definition and how rwy were obtained for
these analysis.

Parameter Definition Where Obtained

Ct Coefficient representing From Corps of
variations of watershed Engineers*

L Length of main stream From U.S.G.S.
channel miles 7.5 minute

topgraphic

Lca Length on main stream From U.S.G.S.
to centroid of watershed 7.5 minute

topographic

Cp Peaking coefficient From Corps of
Engineers*

A Watershed size From U.S.G.S.
7.5 minute
topographic

*Developed by the Corps of Engineers on a regional basis for
Pennsylvania.

SD-1



3. Routin. Reservoir routing is accomplished by ustng Modified
Plus routing techniques where the flood hydrograph is routed through
reservoir storage. Hydraulic capacities of the outlet works,
spillways and the crest of the dam are used as outlet controls in the
routing.

The hydraulic capacity of the outlet works can either be calculated
and input, or sufficient dimensions input, and the program will calcu-
late an elevation discharge relationship.

Storage in the pool area is defined by an area - elevation rela-
tionship from which the computer calculates storage. Surface areas
are either planimetered from available mapping or U.S.G.S. 7.5 minute
series topographic maps or taken from reasonably accurate design data.

4. Dam Overtopping. Using given percentages of the PMF, the com-
puter program will calculate the percentage of the PMF, which can be
controlled by the reservoir and spillway without the dam overtopping.

5. Da• Breach and Downstream Routing. The computer program is
equipped to' determiae the increase in downstream flooding due to
failure of the dam caused by overtopping. This is accomplished by
routing both the pre-failure peak flow and the peak flow through the
breach (calculated by the computer with given input assumptions) at a
given point in time and determining the water depth in the downstream
channel. Channel cross-sections taken from U.S.G.S. 7.5 minute
topographic maps were used in the downstream flood wave routing. Pro
and post failure water depths are calculated at locations where cross-
sections are input.

D-2
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HYDROLOGY AND HYDRAULICS ANALYSIS
DATA BASE

t

II
NMAE Of DAM:. Bigby Run Dam

PROBABLE MAXIMUM PRECIPITATION (PMP) - 24.0 inches

STATION 1 2 3

Station Description Bigby Run

Drainage Area
(square miles) 3.6

Cumulative Drainage Area
(square miles) 3.6

Adjustment of PMF for
Drainage Area (%)( 1 ) (Zone 7)
6 hours 102

12 hours 120
24 hours 130
48 hours 140
72 hours N/A

Snyder Hydrograph
Parameters
Zont, (2) 25
Cp 3)0.40
Ct (3) 1.0
L (mleg) (4) 2.46
Lcallmi J4) 1.14
tp - Ct(L Lca) 0.3 hrs. 1.36

Spillway Data
Crest L,..ngth (ft) 76
Freeboard (ft) 4.5
Discharge Coefficient 3.6
Exponent 1.5

(1)Uydrometeorological Report 33 (Figure 1), U.S. Weather Bureau
)and U.S. Army Corps of Engineers, 1956.

( 2 )Hydrological zone defined by Corps of Engineers, Baltimore
District, for determining Snyder's coefficients (Cp and Ct).

( 3 )Snyder's Coefficients.
M(4 )L-Length of longest water course from outlet to basin divide.

Lcea-Length of water course from outlet to point opposite the
centroid of drainage area.
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CHICK LIST
HYDROLOGIC AND HYDRAULIC

ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: 3.6 sq•ami.

2130.0 [25 ac-ft:]
ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 23.0

2134.5 143 ac-ft:]
ELEVATION Top nOOD CONTROL POOL (STORAGE CAPACITY): .5-

U.EMATON NAZIMM DESIGN POOL: 2134.5

ELVATION TOP DAM: .2134.5

SPEI=AY CREST:

a. Elevation 2130.0
b. Type Concrete oaae
c. Width Crest length- 76 feet
d. Lngth Not anliteable
"e. LocAtion Spillover Right -hutmnt!
f. Number and Type of Gates None

OUTLET WORKS:

A. Type a-at 31fl' pip p,4 l" 'r"*-Lnine
b. Location , .: •,Sq. ,a, &.

c. Entrance inverts
d. Exit inverts 2in, r a- ,,p]
e. Emergency dravdown facilities , 1t .... . .

HYD OMETEOROLOGICAL GAUGES:

a. Type Nn
"b. Location ce
c. Records None

None

MAXIMUH NON-DAMAGING DISCHARGE, U,.

NOTE: Elevations referred to M.S.L.
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General Geology

The Bigby Run Damn is located in the Allegheny Mountain Section of
the Appalachian Plateaus Province. This section lies between the
Pittsburgh Plateaus Sectlion to the vest and Valley and Ridge Province
to the east. It is typified by rather open folds with flank dips
generally ranging between 5 and 20 degrees. The folding is more
intense than the folding in the Pittsburgh Plateau Section, but is
unlike the Valley and Ridge Province in that the valleys between the
ridges stand relatively high and are underlain by rather gently
inclined strata. Structurally, there is a parallelism of northeast-
trending ridges. The Bigby Run Dam lies on the eastern limb of the
Negro Mountain Anticline which is the common flank of the Berlin
Syncline. The average strike of these folds and the subsequent strata
is N32*E. The rock dips to the southeast about 5 degrees. No major
faulting is noted in the vicinity of the darn.

The rock underlying the Bigby Run Darn and exposed in the nearby
vicinity consists of shales, sandstones, and clays, with several
workable coal beds.* It belongs to the Kittanning Formation of the
Allegheny Group of Pennslylvanian Age. This formation extends from
the Upper Kittanning coal seam to the Lower Kittanning coal seam and
has an average thickness of 100 feet. The bottom of the Allegheny
Group is at the base of the Brookville-Clarion coal seam.

The dam is located in the Main Bituminous Coal Field, of which
the Allegheny Group is characteristic due to the several workable coal
seams it carries. In the area of the dam the Upper Kittanning coal
seam has been eroded away. The dam rests on strata approximately 40
feet above the Lower Kittanning coal seam which is an economically
important seam due to its consistent thickness and good quality. It's
thickness ranges from 2.3' to 3.5'. Data obtained prior to 1974 indi-
cates the Upper Kittanning seam has been mined to the southeast of the
dam, and that no mining has occurred on the Lower Kittanning seam,
beneath or near the Bigby Run Dam.
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GEOLOGIC MAP OF THE AREA AROUND BIGBY RUN DAM

SCALE 1:25O,O000

PENNSYLVANIAN

Pu uuuongath&,,. I"'ortni~uih i !

*tr,.,av aa,,, at I -, I *aai ,.i/,l paaa.Jrulafla Ira'

lh.I, l,',,r .e . ,WI u~lscar d. ,',,.a ,,,, r ill
I,,.a , ,m .,l .,aal t•€ b,r/,II, ,,/ IA,

Cu (n&emawgih Formatlon

i,,.,l,, wh.iA#ii, Alh,• i .A dh,. e vS ndbi ,.if"
ml w u r.lb|i ,.I il AnI,. Aml.. l.l•¢in,v'Ii*
pr. .. a, I a, .ud/ ,,UI at ,.i .l. flaus Cr..A
I~lmn, ,,,,,. ,, Ia,i..r i,,rI of *.aI iii.

j ] A l•.,h•y q,'oUl

"all IllI , ,1. IIW~ .i ,l . ian *Ai,•l i. I,,.Ii,
fr. I .tIHI~ al, a,i,• , i a,.eWaI eai,aI, 'l

i~i¢ wi~f F~f l, r ,,t , .•tl, s ,isa .) I,.o.

L l'ot~vih" (roLIp

F- 2 ,

PC. 
...... ..

ocII 

•. . . rT_

~~~~4 .. ........... . .......... 

......

ckI. 

.... . . .. II III I IIII


